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0.02-2.0% (preferably 0.1-1.5%) yeast extract in ^0.5 
vvm aeration amount. The present invention can not be 
applied only to the exemplified microorganism, but can 
widely be applied also to all microorganisms which 
produce fructotransf erase and made it possible to 
maintain or increase enzyme activity to experimental 
room level for the first time even when large volume 
tank having ===200 I volume is used. As a result, cost of 
oligosaccharide derived from inulin can be lowered. 
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(54) METHOD FOR MASS-PRODUCING ENZYME 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
efficiently mass-producing an enzyme involving synthesis 
of an oligosaccharide. 

SOLUTION: The method for mass-producing the enzyme 
comprises culturing fructotransferase-producing 
organism, e.g. Arthrobacter sp. AHU 1753 (FERM 
BP-8296) in a culture medium containing 0.1-10% 
(preferably 0.5-5%) inulin and as necessary, further 
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[ W * ffl 8 ] 

77n^>^ h7 N yX7i7-^HT7-7n;^^ X X tf — (Ar throba 
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77n7;^7777i7-€tlitf, 7-7n;^^l s ^;K^PY>f-feXl 
. X M/7°h Vd'tXl, x7f n^^-i, ;^;VXl, ^n/^r'J 
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, m m tt ic £ m ? 5 jj m ic m -r s t o t* * & 0 

[ 0 0 0 2 ] 
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[ 0 0 0 5 ] 

7 U > S * CD * U df fl i: L T « s ±8BO<fc3fcDFA3^WI^*nS*^ * O . ^ x ^ 
^ h — X • T > t: K V F I I I (di fructose dianhydride I 
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D F A I I I it, *5fi(D*»BS5 > (OI«lcJ;0^ Ca*5*^;l/<09RiRffiJtf^ffl*W 
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* m 1* ft II D F A I I I it'J igOfl^IloTf T^5„ ft 

t is m m m ic m m t5SfiiH^5/u©c t m & D ^ ji it fc « ji -r & fc *s v> r & , d f 
a i i i m * u dtm<D±m£.&tf i & < nsnsi 5 t*ot?ft, 
[00 1 3 ] 

l a* l a # e> , :hs?<5 w $t • s ffi -e a , $fc<D*8**fM&«i fig tt * is & 1. * u =r « # m 
v tu t t s iiwtciitsc £ (4 toHBii, *u=r»«»±s* m « -r 

5 @# * & -1- 5-> b USTtft^cilciS. olD, **fc:#JIS*£St?*fc<' ,k ££: fc e S 

lt5f a LtlJT fc Si fig tL £ n T ^ & tP -o fc h V & 5 » 
[0014] 10 

c © j; 3 4 e « © m «: fc it * , * n m it , ctieot u =f lo^iti^tsii^ a * 

W fc * S £ M "T S 7} & £ HI It5BWT4?tift^t$«„ 
[00 1 5 ] 

[ a m zt m & -r § fc * o -=f- m ] 

* 51 Ql! it , ± EBM*lit2ft6tc4Si|Tftt>©T'Sot, 7 ;b ^ h — X * fit £ $5 & « 

ilt, d f a i i i iDm%* v 3m*™n%T %mm%*s^mT %jjm&r$^-f %tc 

ib fc & S tl fc CD T $> 0 , C <D <fc 5 * 3£ HJ3 fc % £ W * it , £17 r 7 V b v* l\> b r> > 
X7i7-4?J T? § o 77n->/H-7>X7i7- -tf Ji , *#<2@?gfc;*:SiJi£ns 
o ( 1 ) 7 ;!/ £ h - X m Hi. (X^n-X&i!© 2M*§t!) £ n % ftp zk • 

6^Lt, ^'JnlS^ltSH (l^tLT, ^ m *> ^ -T « ) o ( 2 ) -Y ? U > 20 

i//^>ftt*o77^>5ist u c n ^ ira 7j< • <E & l t , *'jdrw*-&ifi-r5»*T? 

a& & o $1 f±\ 5? U > 6 O D F A 1 I I W M fc ffi Ji L fc CO « , 7 7 ^ h -> ibh 7 > 
X7i7-€«'f f 'J ^7lV7 h h7yX7x7--ift'£0, (2) © ffl 

KcltS, * % It , ^7ij>7;l/^hh7>X7i7-€ It I FTtt§ 

) 5:(iCai:tS777 h ~> ;l> b 5 > x 7 x 77 - -tf © ?ij * ft ± * £ jg 7? fife © fr S 

[00 1 6 ] 

7^77 h->^ h7>x7i7-€) ^asi^««t 5 c ct iotiiJtiTv^^t 

■?• CO ii§«?H* fc H @ L fc 0 f IT, fc O ^ T^-T^ffi 6 * W ?t L fc SS 30 

, k m m m m <d m m m fc m * m w m n & m m t * t ^ 5 «t n m m * m tc „ 

[00 1 7 ] 

f LT> c to «f « * 2B fc » -3' * , ffi * #J S fc o T J£ IS fc X ^ U - r. > ^ * Ts -o fc IS HI , 
■Y 5t U ><DSiDt:±7tifft*iTJt5 C t * < , * * * <0 S iS « fR II 09 tg ^ "T 5 
c:i:*«L7i6TM ttJ L fc fc 77 * < , 2 0 0 U y b U ± $> <D $ > t ic $3 If % ±M 

JM fc ^ fig fc M -7 fc © T' § o 
fi(T, + 1 i fc o o t S S t 5 o 
[00 1 8 ] 

* % SB * n si -r s fc a , * » * * 4 fi!c -r s * *m * (i#nfc*i*4»Bt*feio, so - 40 

/Xtt, W (* fc * * IK * S a f 5 fe © * m & f£ ^ ) t^lLT, «*tt*f»5*»**fl!l 
tf T « fc PS L T , -f7'J7? /jo L fc m * ffl T Jg S fir 5 S ^ & 5 „ << ? U v CO ifs 
Klitt t 0. 1-10%, »*KiiO. 5~5«T?i57T 4 «ttf < 'f?';y«»l% 
?fs to L fc ig «l * fig m t %> £ t T? * 5 o 
[00 1 9 ] 

* fc . S fc , m tttea»Si*x««I*«K^ LT$4it5tffI?i&s. * © K ^ » 
ft x * X 0 . 0 2-2. 0 % , $f $ L < 0 . 1 ~ 1 . 5 % M T tl It * < , M x. «\ 

f Sx + x«« o. 5 %«iipLfe«f**fl6ffl-r*c: ttftts. 

[ 0 0 2 0 ] 

* w w % n m -r 5 fc » > ± sa © j: 5 fc -y ? y >ti fm l fc m cw-m fc j± . itssx^ 50 
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x r$ iu u ft j@ it!i ) t * # * £ saf#J&**rn*fcfc^o * ^ i® , * ffi o xg ta « j*g & # *g 
a & fr- a§ ic m m <d m -& it & < , f ffliiosuti a fj * # <k ^ # . is a o# o m * m ^ o ^ 

T ti , 0 . 5 v v m fit ± , JfH<li 1^2 v v m £ S tf) <fc ^ 0 
[ 0 0 2 1 ] 

(± , ff : * pj m m & i - ^ < t t a + ^ - * y h c g? * j*l fit ) / m i c m m m ) v&-otc<o # 

, * g= t? tt , iff g 14 (Sia^y h C W IK m (ft ) /ml (Mr*) « ± ) fctKi # 
C ft T K[ §6 £ #J # 2 n * o 

[ 0 0 2 2 ] 

Lfr t> ± 12 SF Sft « , iiS^ 'h ffi #5 £ it U ^ ;V * e ti 5 C « fe % 5 A, CD c t . § ft 

* 5 0 U >y h ;b fit ± . 91 it fcf i 0 0 y ^y h ;l/ « ± co A S IT# ^ > ^ ^ ffl ^ £ A M fit £ '-1% *8 
iSII:ffflb/ci^fcfe«^ti^^^5#f^^/ 2 0 0 U h/ViO^>-77- 

* > $ — <d m m t> fit as s n r 43 0 . ^nH±o*tiSi^>^, #y if 300-500 

U y h S (0 % fl? ^V^<Dffifflt»pTffliT*5o 
[ 0 0 2 3 ] 

c CD <fc 5 * 58 nj? a . ilO^iSl^: (4 C ft T pj ftg L ft t, <0 T? * D , L fe i? iR g 14 
Sl^Si^ ffi T e ■& 5 C t % ^ fe co -e $> T , f ^)t/> M:M^tti fe£ # (0 £: 4o 0 

[ 0 0 2 4 ] 

( m m m m tc m l t ) 

c i ) ^ s « ^ ft eiaisi Abftcto 

g 14 fig ^Hilb^^ J; DSf tffiTtS C £ ti* & < & % 0 2 0 0 V y b )V m KJL ± $ > 'i 7 
co « A T? , * * g 14 l^llLftctli, «ftai*»a7»5o 
[ 0 0 2 5 ] 

( Jg » 77 ri te PS b t ) 

( 2 ) m m co m m m m t s ^> / ^ u > co ft m m *n a * . a s « £ ft jfi«^s^^t>^, ^ 

Af£ L ft C ^ o 

( 3 ) mmcD&mmmim, j:d : ^si4±#<Dg* t lt , #«a:^x^mm * cd a 

a ® So ft * A ffl fit £ ft J3 « S H tc €r t> * , ftllfccio 

c 4 ) hi co ft a m u\ <d s * t it, jg * * «s«<oi«i*ftnjL, * co « a m % a 

» & b ft d t o 

[ 0 0 2 6 ] 

± IB L ft £ «5 ^ . 7;b^ hv';i/h7>X7x7-^^Sigtt ( B* =l - h 

( b# iR * ffi) /5'J'J ^y h ;l/ ( if is) W ± ) tc . o S 0 A ft tc tttK^I W fc , 
St ft ft » * 3£ g #5 tU l/fcfe<DT*83 0 C CO S ffi tt > ^?U>^6W«<0***U 

=f K 3B o < Dat«£ftt^TtJ£lT?tSiSI*it*ot, c co * ^ m co ? # ffi CO c> t: 

[ 0 0 2 7 ] 

C n S co a 3£ ft t L T , ^/W^nY-f^Xl, 7M/7 0 ^^ 

tXl, x > A u r< 5 $ - S , ^D/^f'J^Aliclt^St ft co ^ 

[ 0 0 2 8 ] 

* If] 43 T ffi ffl T # ^5 m 3£ ft CO ^ PS jg fij «fi(TlCSt : A r t h r o b a c t e r 
ureafaciens,|WJ(IFO 12140), H (ATCC2 1 124), A. 
pascens ( I F O 12 13 9), PJ T 1 3 - 2 , A . globiformis ( 
I F 0 12137), Wl C 1 1 — 1 , A. nict inovorans G S — 9 , A 
. ilicis OKU 1 7 B , A r t h r o b a c t e r s p . , jTrj H 6 5 — 7 , 
IAHU 1 7 5 3 ( F E R M B P - 8 2 9 6 ) J^M C I - 2 4 9 3 ; K 1 u y v e 
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s p 



f u m i g a 
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h e i . m E 8 7 , S t r e 
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ft i> . $J fcjf ffl S » * £ ^ p v h Hft©«8SS 

6 * -& to ■& T . »8i«tf SCtff'CtSo 



± IB CO J: -5 &c * g * B f* 54 ^ % : S 3 # -T 7° T* &± % < 



&c « , « s % ^ e> b f* * # it, t# & n ft a f* * ffl s t$ Hit 

MiUIft511L, L % ft fc: ± fe L ft cfc 5 fc: L T V « * ft Hi , 



[ 0 0 3 1 ] 
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¥^ O iS ffl ^ W fg T S 
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o T D F A I I I 
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se (depoly 
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T tt , /Mi[:*||^tlTtUHH^5/u^)C^, # ± IB L ft 

2 o o u 7 b;Hx±, iictt 5 o o v h ?vsi±t> <D-xnmnm* > 

<o m 9 fe * C ^5 d * < . »«Ai*fiTS*8i:ta<, K ffi tt CD 

» , fi » m » r^i * ) tffifflRi«-e»ao * * , d f a i 

RM BP- 8 2 9 6 HTlR?tlf:Ar throbac ter 
5 3 « C4 , I F T4ifttt<Jnt^8<DT?, *B*4Ilt tTif 



s jS l ft 0 me > wm& {$ t VTum^m^micmmis n% , & 

fig ^* S C £ ^ # S a #1 * 7 ^ ^ h - X (O fi ^ fi ^ 1 0U±, » 
cD-f^ U > ^ "7 ^ ^ hS/;l/h7VX7i7-€5ffffl$t§C^lcj; 
*#«*H3fi"rs<li:^T?#*ft^ ^^1, ^^J>77nh7> 
] J ^7-1 ^V^) ( i n u 1 in fructotransfera 
me r i z i ng) ) Ht, 7^7n/^^ - * X7t:°- ( A r t 
spOAHU 1753 1* (FERM B P ~ 8 2 9 6 ) fi^Offl 

Mf*. mmmm, mmm^oyp < t fe t> t ^^mm-r % 



C £ # T # 5 o 

[ 0 0 3 4 ] 
C CO cfc r> IC L T , 



o ft CD , 
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m , m m # si l , # si l fc « as ^ « .us l fc it , mtsfc is a ft: i>, &s& n a . c n 5 <d 

ft ft * < D 51 b fc 0 , ^ n y h ^ 7 7 - M 1 ^ fM p t) ii /c 0 b T , I^lilT, A 
[ 0 0 3 5 ] 

KT^ *fii€^l 01 & IS ffl fij fc o^Tl^So 
[ 0 0 3 8 ] 

[ m m m 1 1 

(1) T — X P A ^ ^ - ♦ jl X t° — (Arthrobacter s p . ) A H U 1 
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[ 0 0 3 7 ] 

( 2 ) igftfe 1 : 1 % ^ ;1/ n — X , 1 % # U ^ 7° h V , 0 . 5 % St S re 4^ X . 0 . 5 % % ft 

tfiJH, p H 7 . 0 o 5 0 0 m 1 g(D| ^ fi P 7 7 X 3 1 0 0 rn 1 ^:11L, 

«j±*g«Stt£:b fc Q 

i§ *S 2 : 1 % 5? U > , 0 . 2 %ffiif h ! J 0 . 0 5 %Sftf h 'J ^ A, 0 . 0 5 

% fit ft v £f * >- ^ A . 0 . 0 5%U>Br***»J')i k , 0 . 0 1 g/Lill7lL 0 

. 5%l|X^Xs pH7. 0 o 2 0 0 L§«^t-77-7>^- ( 0 3i « f F W *r 
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* NOTICES * 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

The process of the cell tosyl transferase characterized by cultivating a cell tosyl transferase 
production bacillus by the inulin content culture medium. 
[Claim 2] 

It is the approach according to claim 1 characterized by using the culture medium which 
contains an inulin 0.5 to 5% preferably 0.1 to 10%. 
[Claim 3] 

Furthermore, the approach according to claim 1 or 2 characterized by using the culture medium 
containing a yeast extract. 
[Claim 4] 

It is the approach according to claim 3 characterized by using the culture medium which 
contains a yeast extract 0.1 to 1.5% preferably 0.02 to 2.0%. 
[Claim 5] 

It is an approach given in any 1 term of claims 1-4 characterized by setting preferably 0.5 or 
more vvms of quantity of airflow at the time of culture to 1 -2vvm. 
[Claim 6] 

An approach given in any 1 term of claims 1-5 characterized by being the enzyme with which a 
cell tosyl transferase makes a substrate the enzyme which makes (1) fructose unit a substrate, 
adds water to and transfers this, and compounds an oligosaccharide or a polysaccharide, or (2) 
cell tongue, adds water to and transfers this, and compounds an oligosaccharide. 
[Claim 7] 

The approach according to claim 6 characterized by a cell tosyl transferase being at least one 
chosen from inulase, an inulin FURAKUTO transferase (DEPORIMERAIJINGU), the inulin cell 
tosyl - beta-1, 2-FURUKUTO furanosyl transferase (SAIKURAIJINGU), and a 
cycloinulooligosaccharide full KUTANO transferase. 
[Claim 8] 

It is Arthrobacter as a cell tosyl transferase. ESUPI AHU (Arthrobacter sp.) Approach according 
to claim 7 characterized by using the inulin FURAKUTO transferase (DEPORIMERAIJINGU) 
(inulin f r u cto t ra n sf e ra s e (depolymerizing)) of the 1 753-share (FERMBP-8296) origin. 
[Claim 9] 

An approach given in any 1 term of claims 1-8 characterized by a cell tosyl transferase 
production bacillus being a microorganism belonging to the Arthrobacter group, the 
Kluyveromyces group, Streptomyces, Enterobacter, Bacillus, or Microbacterium. 
[Claim 10] 

A cell tosyl transferase production bacillus, Arthrobacter ESUPI (Arthrobacter sp.) AHU 1 753 
shares (FERM BP-8296). 
[Claim 11] 

It is an approach given in any 1 term of claims 1-9 to which capacity is characterized by 501. or 
more of things for which an enzyme is preferably produced in large quantities using the large- 
sized bacterial culture apparatus using a large-sized fermentation tank 1001. or more. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the method of mass-producing an enzyme, and relates to the approach 
of mass-producing efficiently the enzyme (cell tosyl transferase) which carries out the transition 
catalyst of the fructose unit to a detail further, and compounds an oligosaccharide, i.e., the 
approach of producing with high activity. 
[0002] 

[Description of the Prior Art] 

It is a very important technique to decompose quickly and specifically the polysaccharide with 
which the inulin, i.e., a fructose, had and connected beta-2 and 1 association by the 
microorganism enzyme reaction method, and to compound the high useful oligosaccharide of a 
new compound, especially a physiological function. 
[0003] 

As a microorganism which makes the oligosaccharide which is characteristic from an inulin, the 
microorganism belonging to the Arthrobacter group, the Kluyveromyces group, Streptomyces, 
Enterobacter, Bacillus, Microbacterium, etc. is illustrated. 
[0004] 

as the oligosaccharide compounded — an inulo-oligosaccharide, fructooligosaccharide (what has 
cyclic structure is included), and a JIFURUKUTOSUAN hydra — many unique matter, such as id 
(DFA), is found out, in various industrial fields, such as food and drugs, being used widely from 
now on is predicted and, probably, the future trend should be observed. 
[0005] 

As an oligosaccharide of the inulin origin, although DFA is illustrated as mentioned above The 
JIFURUKUTOSU JIAN hydride III (difructose dianhydride III:DFA III) among them Although 
fructose dyad is the difficulty slaking property disaccharide combined by 1, 2';2, and 3' (di~D- 
fructofuranose -1, 2';2, 3'dianhydride), the solubility to water is high and about 90 - 95% of 
sucrose is shown The degree of sweetness is about 52% of sucrose. 
[0006] 

DFA It is shown clearly by research of the latest this invention persons that it has an absorption 
promotion operation of minerals, such as calcium, (for example, patent reference 1 reference), 
and III will be especially expected as useful matter on physic for elderly people, infants, etc. by it 
from now on on health food, a food for specified health use, and other eating-and-drinking 
articles. Therefore, DFA of a high grade DFA crystallized also from the ease of carrying out of III 
and the top of especially handling to again processing It looks forward to manufacture of III, and 
the development which is not small-scale high cost production but the large-scale low cost 
producing method like [ for research reagents ] moreover. 
[0007] 

DFA III acts conventionally the inulin FURAKUTO transferase which is an enzyme cell tosyl 
transferase which bacteria, such as the Arthrobacter group, or it produces on an inulin or an 
inulin inclusion (for example, extracts, such as an artichoke, a burdock, and chicory) — ■ making - 
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- DFA this after manufacturing 111 content liquid — further — processing — high concentration 
— ^ DFA II! liquid has been obtained (for example, the patent reference 2 and 3, 4 reference). 
[0008] 

[Patent reference 1] 

JP,11-43438,A 

[0009] 

[Patent reference 2] 

JP,56-26400,B 

[0010] 

[Patent reference 3] 

JP,3»259090,A 

[0011] 

[Patent reference 4] 

JP,1-285195,A 

[0012] 

[Problem(s) to be Solved by the Invention] 

As described above, they are recent years and DFA. An application useful about the various 
oligosaccharides of the other III and inulins origin follows on being developed, and it is DFA. The 
need of oligosaccharides, such as III, has been increasing. And it also sets, when using it for a 
physic application and using [ not to mention ] it for an eating-and-drinking article application, 
and it is DFA. Mass production method of oligosaccharides, such as III, has come to be 
demanded strongly. 
[0013] 

However, even if it can find out the oligosaccharide which hides promising possibility like the 
point with old research and technique, it is difficult to produce industrially. The cause is because 
the amount reservation of the enzyme which carries out the catalyst of the production of an 
oligosaccharide cannot be carried out enough. That is, it originates in an enzyme not being 
producible in large quantities. It is because the technique of cultivating a microorganism in large 
quantities and simple, and preparing a cell tosyl transferase efficiently was not established by the 
former. 
[0014] 

In view of the present condition of such a technique, this invention is made in order to develop 
the approach of mass-producing efficiently the enzyme which participates in composition of 
these oligosaccharides. 
[0015] 

[Means for Solving the Problem] 

It is made in order to attain the above-mentioned purpose, and the transition catalyst of the 
fructose unit is carried out, and this invention is DFA. The enzyme which is made in order to 
develop the approach of mass-producing the enzyme which compounds an oligosaccharide like 
III, and is applied to this invention in this way is a "cell tosyl transferase" in a wide sense. A cell 
tosyl transferase is roughly divided into two kinds. (1) The enzyme (a polysaccharide is also 
compounded as a case) which makes a substrate a fructose unit (two saccharides, such as a 
sucrose, are included), adds water to and transfers this, and compounds an oligosaccharide. (2) It 
is the enzyme which makes cell tongues, such as an inulin and levan, a substrate, adds water to 
and transfers this, and compounds an oligosaccharide. For example, DFA from an inulin Also in a 
cell tosyl transferase, a scientific name is an inulin FURUKUTO transferase and having used it 
for III manufacture belongs to the class of (2). This invention is made for the purpose of new 
offer of the efficient mass-production-method approach of cell tosyl transferases including an 
inulin FURUKUTO transferase (only henceforth referred to as IFT). 
[0016] 

In order to attain the above-mentioned purpose, this invention persons paid their attention to 
the culture condition in view of the point currently produced when the enzyme (cell tosyl 
transferase) which compounds an oligosaccharide cultivates a microorganism as a result of an 

extensive examination. And as a result of inquiring wholeheartedly from every direction about a 
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culture condition, the new idea of adding enzyme inducer at the time of culture of this enzyme 

production bacillus was obtained. 

[0017] 

And it not only found out that the volume of this enzyme increased by leaps and bounds for the 
first time, but the mass culture in a 200I. or more thing mass tank checked this point, without 
reducing activity by addition of an inulin, as a result of screening extensively about an inductor 
based on this new idea. This invention repeats research further based on these useful new 
knowledge, and results in completion at last. 
Hereafter, this invention is explained in full detail. 
[0018] 

In order to carry out this invention, the microorganism (the thing which secretes this enzyme out 
of a fungus body, and/or the thing which accumulates this enzyme into a fungus body are not 
asked) which generates this enzyme is cultivated, and it faces acquiring this enzyme from a 
culture, and it is necessary to cultivate using the culture medium which added the inulin. 0.1 to 
10%, preferably, the addition of an inulin is 0.5 - 5%, for example, the culture medium which added 
the inulin about 1% can be used for it. 
[0019] 

Furthermore, it is suitable if a yeast extract is added as a source of micronutrient to a culture 
medium. The culture medium which added the yeast extract about 0.5% can be used that what is 
necessary is just to add a yeast extract 0.1 to 1.5% preferably 0.02 to 2.0% in that case. 
[0020] 

What is necessary is just to cultivate this enzyme production bacillus by the culture medium 
(culture medium which added the yeast extract further suitably) which added the inulin as 
mentioned above, in order to carry out this invention. Although what is necessary is for there to 
be no limitation according to rank in other medium compositions, culture conditions, etc., and just 
to carry out suitably according to a use bacillus in that case, about the quantity of airflow at the 
time of culture, it is good to be preferably referred to [ 0.5 or more-vvm ] as 1~2vvm. 
[0021] 

according to the culture approach concerning above-mentioned this invention — this enzyme — 
extensive — being producible — a conventional method — the amount of enzyme preparation - 
- at most [ 1 - ] — the higher efficacy of having enabled it for the first time that they were 
dozens units (enzyme unit) / ml (culture medium) to consider as high activity (more than 
hundreds units (enzyme unit) / ml (culture medium)) by this method is done so. 
[0022] 

And not to mention being done so on a laboratory or small-scale production level, it has the 
description of being done so also when capacity uses the large-sized bacterial culture apparatus 
which uses a large-sized fermentation tank 50I. [ or more ] or more, for example, 1001., use of 
the jar fermenter of 200 liter capacity is also checked, and the above-mentioned higher efficacy 
is possible also for use of the mass fermentation tank beyond it, for example, the fermentation 
tank of 300 - 500 liter capacity. 
[0023] 

Thus, if this invention enables mass production method of an enzyme for the first time, and 
moreover is not made to ****** enzyme activity rather and the point is illustrated, it will be as 
follows. 
[0024] 

(Related with a culture apparatus) 

(1) The large-sized bacterial culture apparatus was introduced. 

Although it is also the development item considered easily since preparation of a FURUKU tosyl 
transferase was successful on laboratory level, these induced enzyme is making a culture 
apparatus large-sized, and has many things which an activity value falls notably from laboratory 
level. It is new serious discovery that the fact activity value rose by installation of a 200 or more 
liter capacity tank. 
[0025] 

(Related with the culture approach) 
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(2) The optimal addition of the inulin which is the inductor of an enzyme was doubled and 
determined as the large-sized bacterial culture apparatus, 

(3) As an element of the increment in a volume of an enzyme, and a stability rise, the yeast 
extract was set by the header, the optimal addition was set with the large-sized bacterial culture 
apparatus, and it determined. 

(4) As an element of the increment in a volume of an enzyme, the quantity of airflow of the air 
under culture was doubled with the header, the optimal amount was doubled with the large-sized 
bacterial culture apparatus, and it determined. 

[0026] 

As described above, in this invention, new enzyme industrial engineering is found out for a 
FURUKU tosyi transferase activity [ high ] (more than hundreds units (enzyme unit) / milliliter 
(culture medium)), i.e., a purpose [ produce / in large quantities ]. This technique is a technique 
applicable to all the microorganisms that make the oligosaccharide which is characteristic from 
an inulin, and this point is also one of the descriptions of this invention. 
[0027] 

As these microorganisms, various bacteria besides the microorganism belonging to the 
Arthrobacter group, the Kluyveromyces group, Streptomyces, Enterobacter, Bacillus, and 
Microbacterium, yeast, mold, an Actinomyces, etc. are usable suitably. 
[0028] 

:Arthrobacter which shows below the non-limiting example of the microorganism which can be 
used in this invention ureafaciens, ** (IFO 12140), ** (ATCC21124), Apascens (IFO 12139), It 
globiformis(es) (IFO 12137). said — T13-2 and A. — This C 11-1, A.nictinovorans GS~9, A.ilicis 
OKU 17B, Arthrobacter sp. — said — H65-7 and the said AHU 1753 (FERM BP-8296) — said - 
- MCI-2493;Kluyveromyces It marxianus(es) (ATCC 12424). The said CBS 6556 Kmarxianus var. 
marxianus, ** (IFO 1 735); Streptomyces fumigatus, S. — rochei — said — E87 and 
Streptomyces sp. — said — MCI-2524 ;P seudomonas It fluorescens(es). said — No.949;Bacillus 
circuians and this OKUMZ.31B — said — MCI-2554 and Bacillussp. — said — Snu- 
7;Aureobacterium sp. — said — MCI-2494;Microbacterium sp. — said — AL-21 0;Enterobacter 
sp. 1 — said — S45; Aspergillus fumigatus;Penicillium purpurogenum. 
[0029] 

In producing this enzyme, using this enzyme production bacillus which was described above, for 
example, everything but the specific culture condition mentioned already cultivates according to 
a conventional method, and should just carry out extract purification of this enzyme according to 
the conventional method of enzyme manufacture out of a culture, for example, the filtrate which 
carried out centrifugal separation of the obtained culture, disinfected, and was obtained — an 
ammonium sulfate (65% saturation) — in addition, after salting out, acquiring the depositing 
precipitate according to centrifugal separation and making little water suspend, it can dialyze and 
crude enzyme liquid can be obtained, and — if it wants — a conventional method — following — 
for example, a crude enzyme — the known purification approaches, such as chromatography 
processing, — one sort — or two or more sorts can be combined and it can consider as a 
purification enzyme. 
[0030] 

In addition, as mentioned above, in the type accumulated into a fungus body instead of the type 
which secretes this enzyme out of a fungus body, a fungus body is separated from a culture, it 
dissociates and this enzyme production bacillus should just refine an enzyme, as a fungus body 
is destroyed to fungus body destructive processing in which the obtained fungus body is used 
[ sonication ] regularly and it described above after an appropriate time. 
[0031] 

And in this invention, the effectiveness which was excellent especially on industry that the 
enzyme of high activity is producible in large quantities is done so, without according to the 
culture condition especially described above not to mention this enzyme being producible on a 
small scale, reducing an enzyme potency, without also producing any evil, even if it uses 200I. or 
more and a 500 morel, or more thing mass fermentation tank. 
[0032] 
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In this invention, a rough purification enzyme besides the enzyme which carried out separation 
purification, a microorganism culture, and these processing objects (a culture supernatant a 
separation fungus body, fungus body debris, etc.) are also usable as an enzyme. In addition, DFA 
It is suitable to use a cell tosyl transferase, especially IFT as an enzyme, in using an HI crystal 
for a food-grade way, and it is PERM to this time [ besides the enzyme of the above-mentioned 
microorganism origin ], and patent living thing deposition pin centerjarge. Arthrobacter deposited 
as BP-8296 sp.AHU Since 1753 shares are excellent in IFT productivity, they are suitably usable 
as this enzyme production bacillus. 
[0033] 

Thus, the mass-produced enzyme is used for a reagent or research as the enzyme itself, and 
also much application is possible for it and it can compound various kinds of oligosaccharides by 
making this enzyme act on an inulin as one of them. For example, the polymerization degree of 
fructose is DFA ten or more by making a cell tosyl transferase act on the inulin of 10-60 
preferably. Although III content liquid can be manufactured In that case, as an inulin FURAKUTO 
transferase (DEPORIMERAIJINGU) (inulin fructotransf erase (depolymerizing)) Arthrobacter 
ESUPI AHU (Arthrobactersp-) At least one of the purification enzyme of the 1753-share (PERM 
BP-8296) origin, a crude enzyme, an enzyme inclusion, a fungus body, a bacillus culture, and the 
processing objects of these can be used. 
[0034] 

Thus, it is DFA by low cost efficiently. Since it became possible to manufacture 0! content liquid 
It crystallizes, immediately after condensing the liquefied section which carried out solid liquid 
separation and which was separated after adding 5% or less to this and defecating powdered 
activated carbon to solid content to it. For example, need ******, It refines further, a smell is 
also removed, and combining chromatography processing, and it is the crystal DFA of a high 
grade very much. Ill can be obtained. [ repeating these actuation ] 
[0035] 

Hereafter, the example and application of this invention are described. 

[0036] 

[Example 1] 

Manufacture of a cell tosyl transferase 

(1) Arthrobacter ESUPI AHU (Arthrobacter sp.) 1753 shares (FERM BP-8296) were cultivated by 
the following culture condition, and enzyme liquid was created. 

[0037] 

(2) 1:1% glucose of culture media, 1% poly peptone, 0.5% yeast extract, 0.5% sodium chloride, 
pH7.0. 100ml was prepared to the shaking Sakaguchi flask of 500ml **, and high-pressure-steam 
**** was made it. 

2:1% inulin of culture media, 0.2% sodium nitrate, 0.05% sodium chloride, 0.05% magnesium sulfate, 
0.05% potassium dihydrogenphosphate, 0.01 g/L ferric sulfate, 0.5% yeast extract, pH7.0. 100L 
was prepared to the jar fermenter (the Hitachi make, model FF-02) of 200L **, and high- 
pressure-steam sterilization was carried out to it. 
[0038] 

(3) Culture (enzyme production) 

Preculture: It is Arthrobacter from a preservation slant culture medium, sp. The amount fungus 
body of 1 platinum loops of 1753 shares of AHU(s) was inoculated into the sterile target at (the 
culture medium 1). And shaking culture was carried out for 27 degrees C and 24 hours. Shaking 
conditions are 1 5cm width of face and 120rpm. 

main culture: sterile in the culture medium (flask 10 duty, 1 L minutes) prepared by preculture — 
Hike (culture medium 2) — it inoculated. And the jar fermenter was operated at 27 degrees C 
for 17 hours. Quantity of airflow is 1vvm (a part for 150L/X and the number of stirring is 300rpm. 

[0039] 

(4) A centrifugal separation machine separates into a fungus body and supernatant liquid fungus 
body recovery and the culture medium prepared by (3) in addition to this, and it is DFA about 

supernatant liquid. It considered as III enzyme liquid. With the phosphoric acid, enzyme liquid was 
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saved at minus 20 degree C after adjusting to pH5.5. 
(Result) 

By this actuation, it is IFT, 

Concentration: 300 units / milliliter (culture medium) (3 times of laboratory level), 

Whole quantity: The 7th power of 4.5x10, the amount of units (it can respond to industrial 

production enough amount), 

Time amount: 17 hours (it is a short time from laboratory level), 

It could be alike and has manufactured. 

[0040] 

(Culture condition) 

- Preculture : 27 degrees C, 24 hours, shaking culture 

™ Main culture : inoculate preculture liquid into main culture liquid (it is 1% of preculture volume 
to main culture volume), and it carries out shaking culture 27 degrees C for 24 hours. 
[0041] 

(Adjustment of enzyme liquid) 

Centrifugal separation (2000G, 4 degrees C, 20 minutes) of the main culture liquid is carried out, 

and a supernatant is used as enzyme liquid. 

[0042] 

[Application 1] 

DFA by IFT Manufacture of III 

A manufacture flow ( drawing 1 ) is followed by using an inulin as a raw material using IFT 

manufactured by the above, and it is DFA. Hi was crystallized. 

[0043] 

(1) Use 200kg (D company article: the chemical structure GFn, the fructose polymerization range 
10-60, average degree of polymerization 20-25, 1 00% of the poly saccharide contents, liquid 
chromatogram draw ing 3 ) of commercial inulin products, dissolve this at 1 000kg of 80-degree C 
molten baths, and cool to 60 degrees C. IFT obtained by the solution by the above-mentioned 
enzyme production A 5000 units/kg inulin is added, and it stirs at 60 degrees C for 24 hours, and 
is DFA. The content liquid of III is made to generate. This completion liquid of a reaction is raised 
to 80 degrees C, and deactivation of the enzyme is carried out. At 1% per solid content of a rate, 
regent activated carbon S (the product made from the Nimura chemical industry: mean particle 
diameter of about 35 microns, 147 microns or less) is added in this deactivation liquid, and 60 
degrees C is stirred for 10 minutes in it. Diatomaceous earth (Showa Chemical Industry radio 
light 700) filtration was performed for this completion liquid. That is, precoat of the above- 
mentioned diatomaceous earth is carried out to the inside of the cylinder made from a ceramic 
(PR-12 mold ceramic tube made from Japanese Pole), pressurization passage of the activated 
carbon content reaction mixture was carried out into the cylinder, pressure filtration was carried 
out, and filtrate was collected from the outside of a cylinder. 

[0044] 

(2) Condense this filtrate by the evaporator (60-70 degrees C 120 or less mmHgs). After 
condensing to last concentration R-Bx77, the mother liquor was moved to the crystallization 
process. The crystal performed the cooling crystallizing method. With the can with which 60- 
degree C concentration liquid was prepared in cooling mantle and an agitator to the water box 
exterior, it cools at 15-20 degrees C over 23 hours. A separator (SOOOrpm, 1200G) separates 
into a rough crystal and syrup the mother liquor with which the crystal deposited, the remelting 
liquid (DFA III purification liquid) which remelted the rough crystal (97% of DFA III purity), and was 
obtained — the above-mentioned conditions — the same — activated carbon treatment and 
diatomaceous earth filtration — carrying out — concentration — crystallization and separation 
of are done and a product crystal (99% of DFA III purity) is obtained. Draught drying of the 
obtained crystal is carried out at 50 degrees C, and it is DFA. IH7.2kg (0.1% of moisture) was 
obtained. This crystal does not have coloring, either and a smell was not accepted, either. 
[0045] 

(3) In the above (1), it changed to diatomaceous earth filtration and membrane filter (MF) 
filtration was performed. 
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That is, deactivation of the enzyme reaction completion liquid (about R - Bx20) is carried out it 
adds 1% per solid content to it, and 80 degrees G of regent activated carbon S are stirred for 10 
minutes to it. It was filtered by using a 0.1 4-micrometer membrane filter (Tsukishima Kikai [ Co., 
Ltd. ] make: ceramic film TSK-TAMI dahlia). The enrichment factor could be 10 times. A result is 
shown in drawing 4 . It checked that the fall of the amount of permeate liquid was not seen, 
either, but it could filter favorably so that clearly from the result. Permeate liquid was 
transparent. 
[0046] 

(4) Set to the above (1) and (2) and it is DFA. About 01 content liquid (enzyme-reaction 
completion liquid: concentration R-Bx60, 78.6% of DFA III purity, other 24.1% (mainly four 
saccharides and five saccharides)), by the following, chromatography processing was performed 
and the fraction which carries out the following was obtained (Table 1). Thus, the amount 0.600 
of dipping - 0.700 L/L-R fractions are collected, and it is DFA. The III fraction (97.3% of purity) 
was obtained. Thus, DFA which drew by chromatography and was obtained An III fraction is DFA. 
As an III rich fraction, after carrying out clarification filtration, it condensed and could be used as 
a product crystal mother liquor, and also it was checked that it can be added and used for it as 
rough crystal remelting liquid (DFA III purification liquid). Moreover, DFA 76.8% fraction of III 
purity is DFA. It was also checked that it can use for Root C as an III un-rich fraction ( drawing 
2). 

[0047] 
(Table 1) 



Fraction (L/L-R) Purity (%) Recovery (%) 



0.500-0.599 76.8 61.4 
0.600-0.700 97.3 32.9 



[0048] 

fiyJU: 2 2 X 5 2 5 mm. 2 0 0ml 

#1x7 hmmmm : dfa iimmEmm^mvtcmm^m^mxmm 

R-Bx 60, DFA IIIftUE 7 8. Q%, 

mmm 2. 5% l/l-r 

Ml^^ :7 0V, SV=0. 6 (2, Oml/m i n) 
M&7y#> / 3 > : 5ml /yy^-ya > 

[0049] 

[Effect of the Invention] 

in production of the enzyme using a microorganism, even if the scale-up is not easy and it only 
scales up, it also often comes out that an activity value falls sharply. When the same is said of 
the case of induced enzyme and a culture apparatus is enlarged, an activity value may fall more 
notably than laboratory level. 
[0050] 



http://www4.iDdl.inpit.go.ip/cgi-bin/tran_.web_cgi_eije 



2007/08/23 



JP,2QQ4-3Q5125 f A [DETAILED DESCRIPTION] 



8/8 ^— V 



This invention solves this point and succeeds in enlargement. That is, in spite of installation of 
the large-sized tank of 200 or more liter capacity, a fact activity value is not equivalent to 
laboratory level, it makes it very serious to have gone up more sharply than it, and it is useful 
new knowledge, and — therefore, the introduced culture condition is effectiveness with this 
invention remarkable [ the point which is a simple thing called addition of an inulin, addition of a 
yeast extract, and specification of quantity of airflow ]. 
[0051] 

Thus, this invention succeeds in mass production method of the high active oxygen in simple 
actuation for the first time. Therefore, the effectiveness of this invention is remarkable from an 
especially industrial field. Thus, that it became possible to mass-produce a cell tosyl transferase 
by this invention at low cost for the first time does not remain in mass production method of a 
mere enzyme, d u t it enables mass production method and Sow cost-ization about the expensive 
oligosaccharide (for example, DFA III) of various kinds of inulin origins. 
[0052] 

Thus, DFA manufactured using the enzyme concerning this invention The description which is 
suitable for an III crystal especially using it for a physic application or an eating-and~drinking 
article application since purity is not only high, but the very remarkable effectiveness that there 
is no smell is done so, for example, can be freely used as a calcium absorbent is also done so. 
[Brief Description of the Drawings] 

[Dra wing 1] DFA An example of the manufacture flow of an III crystal is shown. 
[Drawing 2] The example of the purification flow by chromatography processing is shown. 
[Drawl0.g...3] It is the liquid chromatogram of various inulin goods. 
[Drawing^] The result of MF (membrane filter) filtration trial is shown. 
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* NOTICES * 

JPO and INPST are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the invention] 

This invention relates to the method of mass-producing an enzyme, and relates to the approach 
of mass-producing efficiently the enzyme (cell tosyl transferase) which carries out the transition 
catalyst of the fructose unit to a detail further, and compounds an oligosaccharide, i.e., the 
approach of producing with high activity. 
[0002] 



[Translation done.] 
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